INTRODUCTION
Word fluency is typically assessed by measuring the number of words a person can produce in a given time period, usually 60 seconds (Lezak, 1983) . Letter fluency tasks, such as the FAS test (Benton & Hamsher, 1976; Spreen & Strauss, 1991) , require a patient to produce as many words as possible which begin with a certain letter. Scoring is based on the total number of correct words across the administered letters (F, A, and S). Performance depends on the use of phonemic and/or lexical cues to guide production (Monsch et al., 1994) . Category fluency tasks, such as Animal Naming (Borod, Goodglass, & Kaplan, 1980; Spreen & Strauss, 1991) , require a patient to name as many animals as possible within a given time period, and performance depends upon semantic knowledge, or knowledge regarding the attributes of the particular category being tested (Monsch et al., 1994) .
Variables that may affect word fluency, such as age (Libon et al., 1994; Tomer & Levin, 1993) , education (Benton & Hamsher, 1989; Yeudall, Fromm, Reddon, & Stefanyk, 1986) , gender (Benton & Hamsher, 1989; Yeudall et al., 1986) , and performance on other verbal tests (Miller, 1984) have already been examined. However, the impact of ethnicity on word fluency task performance has received less attention.
The present study examined the relationship between ethnic group membership and two 320 M. T. Johnson-Selfridge, C. Zalewski, and J.-F. Aboudarham word fluency measures: the FAS (Benton & Hamsher, 1976) and Animal Naming (AN) (Spreen & Strauss, 1991) tests. This study also examined whether there were differences between the FAS and AN within each ethnic group.
METHOD

Participants
The Vietnam Experience Study is a broad range cohort study designed to evaluate the long-term effects of military experience in Vietnam (VES: U.S. Department of Health and Human Services, 1989) . This larger study has been described in detail elsewhere (e.g., U.S. Department of Health and Human Services, 1989; Decoufle, Holmgreen, Calle, & Weeks, 1991) . The participants were drawn from a sample of 4,462 veterans who took part in the VES study. The subsample used in the current study was comprised of 200 randomly drawn veterans self-identifying as White and 200 randomly drawn veterans self-identifying as Black. All of the veterans self-identifying as Hispanic in the larger pool of subjects (n ϭ 200) were included. Group membership was determined through self-report or from military personnel records. In the original VES study, Hispanic participants were not further differentiated by country of origin, for example, Mexican American and Puerto Rican, and English, as a primary versus secondary language was not specified. Of note, less than 2% of the test results from the original neuropsychological battery were considered questionable due to language problems, motor impairment, and noncompliance. Also, the Hispanic group scored higher than the Black group on the Wide Range Achievement Test-Revised Reading subtest (WRAT-R; Jastak & Jastak, 1965 ) (see Table 2 ).
The White, Black, and Hispanic veterans were compared on a variety of measures, specifically age, years of education, income, place of service (Vietnam vs. non-Vietnam), handedness, current medications, medical conditions, history of motor vehicle accidents, seizures/ convulsions, loss of consciousness due to head injury, and reading subtest scores from the WRAT-R. The groups did not differ on the number of participants meeting criteria for lifetime diagnosis of the psychiatric disorders assessed by the structured interview administered in the original VES study. Participants who met criteria for lifetime psychiatric diagnoses did not differ significantly from those who did not on the word fluency measures ( p Ͼ .05).
Missing data (.5% of the whole) were replaced with the group means of the corresponding variables from participants' identified ethnic groups. Ages ranged from 31 to 46 years (M ϭ 37.9, SD ϭ 2.61); years of education ranged from 2 to 18 (M ϭ 13.2, SD ϭ 2.25); and income ranged from 1 to 7 (M ϭ 4.03, SD ϭ 1.56), with 1 representing less than $5,000 a year, and 7 representing over $50,000 a year.
As reflected in Tables 1 and 2 , univariate analyses revealed no differences in the above mentioned variables, with the exception of income, education, handedness, and WRAT-R Reading subtest scores ( p Ͻ .05). In subsequent analyses of variance (ANOVA), handedness was not found to be significantly related to AN or FAS total scores ( p Ͼ .05). Income, education, and WRAT-R Reading subtest scores were significantly related to AN and FAS total scores ( p Ͻ .05), and were thus entered as covariates in the main analyses. Correlation coefficients between FAS total scores, AN total scores, and WRAT-R Reading scores for the individual ethnic groups and the combined group of participants are provided in Table  3 .
Measures
The FAS and AN word fluency tasks were administered according to standard instructions (U.S. Department of Health and Human Services, 1989), as described by Lezak (1983) . The 
RESULTS
The MANOVA omnibus F-test revealed significant group differences for the FAS and AN tests, F(4, 1194) ϭ 10.7, p Ͻ .05. Subsequent univariate analyses (see Table 4 ) revealed that both FAS and AN scores differed among the groups [F(2, 597) ϭ 7.5, p Ͻ .05 and F(2, 597) ϭ 20.4, p Ͻ .05, respectively]. Specifically, the highest FAS mean score was obtained by the White veterans (M ϭ 35.5, SD ϭ 11.9), followed by Black (M ϭ 32.5, SD ϭ 10.0), and Hispanic (M ϭ 31.7, SD ϭ 9.6) veterans. The highest AN mean score was obtained by the White veterans (M ϭ 21.2, SD ϭ 4.6), followed by Hispanic (M ϭ 18.7, SD ϭ 5.2), and Black (M ϭ 18.3, SD ϭ 4.8) veterans. The proportion of variance explained, however, was small for FAS (h 2 ϭ .03) and AN (h 2 ϭ .06). The MANCOVA omnibus F-test, covarying for income, education, and WRAT-R Reading scores, also revealed significant group differences for the FAS and AN tests, F(4, 1188) ϭ 10.7, p Ͻ .05. Univariate analyses demonstrated significant group differences for FAS total scores [F(2, 594) ϭ 9.7, p Ͻ .05] and AN total scores [F(2, 594) ϭ 11.1, p Ͻ .05]. However, examination of the adjusted means revealed that the relative order of the groups, as compared to the MANOVA results, changed only for the FAS test, and the magnitude of the differences decreased slightly (see Table 4 ). Subsequent analyses, in which the covariates were entered separately, revealed that the relative order of the groups changed only when the WRAT-R Reading score was added as a covariate.
Finally, as noted in Table 5 , FAS and AN T-scores did not significantly differ from each other within the groups of White, Black, and Hispanic veterans ( p Ͼ .05).
DISCUSSION
A significant relationship was found between ethnic group membership and word fluency performance both before and after covarying for income, education, and reading scores. The differences between the highest and lowest unadjusted group means for the FAS and AN were .36 and .58 standard deviations, respectively. Cohen (1977) has suggested that in the behavioral sciences effect sizes of .2 are generally considered small, whereas effect sizes of .5 and .8 are considered moderate and large, respectively. An effect size of .5 is considered by many social science researchers, for example, Greene (1987) , to be the smallest clinically meaningful difference between two groups. The extent to which the observed differences in this study would impact word fluency scores in actual clinical use remains unknown. Even though word fluency performance appears to be influenced by ethnic group membership, only a small proportion of the variance is explained. The present study's findings are consistent with Levin, Berger, Didona, and Duncan (1992) , who reported significant differences between Hispanic and non-Hispanic asymptomatic HIV seropositive and seronegative men on the FAS and food naming tests. Non-Hispanic men were found to score higher, despite all of the subjects being fluent in English and having been educated in the United States. Of note, in Levin et al.'s study, means and standard deviations for the ethnic groups on the word fluency measures were not reported; therefore, it is difficult to make comparisons between their study and the present one.
As noted above, when WRAT-R Reading scores were covaried, the relative order of the White and Black groups on the FAS test reversed. However, one problem inherent in covariation is that it almost always leaves unresolved issues surrounding the interpretation of results. The reversal noted above precludes a simple reconciliation of the results, and further research investigating the differential impact of ethnicity on word fluency performance within each demographic strata may help clarify this issue.
A number of word fluency measures are routinely used in clinical settings: however, the degree to which these measures are comparable has not been addressed (Miller, 1984) . The present study found that FAS and AN T-scores did not differ from each other within the groups, which suggests that there is no pattern of differential performance on these measures based on ethnic group membership.
The participants in the present study were age restricted (31-46 years), which may impact the generalizability of the results. However, several authors have not found age-related differences in performance on letter fluency tasks (Libon et al., 1994; Tomer & Levin, 1993) . Benton, Eslinger, and Damasio (1981) did not find evidence of decline for persons less than 80 years of age, but evidence of decline was noted in the letter fluency task performance of persons over 80 years. Of note, Tomer and Levin (1993) found older persons (75-91 years) to perform significantly worse than younger persons on an animal naming task, but not a letter fluency task. These authors suggest that the normal aging process may mimic the deficit pattern observed with dementia, although with less severe impairment. Libon et al. (1994) , however, only noted a nonsignificant trend for older persons to perform worse than younger persons on animal and food naming tasks. In the present study, the utilization of relatively young participants may preclude generalizing these findings to persons outside of the age range studied. Further research examining age-related performance differences on word fluency measures may clarify this issue.
Another limitation of the present study concerns the gender-restricted (all male) nature of the sample. Both Benton and Hamsher (1989) and Yeudall et al. (1986) suggest that there are gender differences on letter fluency tasks. Gender-culture interaction effects also remain unexamined. The degree of acculturation and language acquisition, which is likely to influence performance on verbal fluency tasks, has not been assessed in the present study and clearly limits the generalizability of the present findings to less acculturated groups. In summary, the present sample was age and gender restricted as well as being limited to a veteran population. Thus, caution should be exercised in generalizing the present results to other populations.
Several other factors must be considered when interpreting the present results. The mean and standard deviation for the FAS test in the current sample (M ϭ 33.2, SD ϭ 10.6) are considerably lower than those obtained from other normative samples (Yeudall et al., 1986) . In the Yeudall et al. study, a combined group of men and women (ages 31 to 40) achieved an FAS sum total score of 49.4. These persons, however, were more highly educated than the veterans in the present study (years of education M ϭ 16.5, SD ϭ 3.1 vs. M ϭ 13.2, SD ϭ 2.3) and obtained high Verbal and Full Scale IQ's (M ϭ 123.6, SD ϭ 8.7 and M ϭ 121.9, SD ϭ 8.2, respectively). Clearly, the application of Yeudall et al.'s normative data to less educated persons should be made with extreme caution. The mean and standard deviation for AN in the present study (M ϭ 19.4, SD ϭ 5.0) are similar to previously published data (e.g., Borod et al., 1980) . This study suggests that ethnic groups differ regarding performance on the FAS and AN tests. These differences, although small and influenced by controlling for possible confounding variables, may have important clinical implications, particularly when word fluency scores of patients from diverse backgrounds are compared to normative data. The extent to which the present findings can generalize to clinical settings or to more heterogeneous samples is unknown. Future research examining the impact of demographic variables on word fluency, as well as mechanisms underlying performance differences between ethnic groups, is clearly warranted.
